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A, 1 4 B(D&*(DD/ AMM$$2 1 T?nfcfy h © D/ A3ESI^fTt)*lS il 
S6{C^f ^^^^^T'2 n_1 tcm^t-Sffi$!iff^(Z)M^^bT^^ 
tg5tU F9>fA2 2X-l (2 2 Y- 1) 2 n_1 ~ 2 n £#J U IS U , F 

5MA2 2X- 2 (2 2 Y-2) ICO V^T 0 ~ 2 n_1 £#J U SS& * ? (C^^ 0 £ 

*ucj: y, ^>i>>fa2 n "hc^^s0j^^o^^^;i/'fa©^M#{c «t 

1X-1 (21Y-1) D/AIM2 1X-2 (21Y-2) £^17 

tc^j titiify roj #>i§itrfc(i, D/Aietft»2ix-i (21 

Y-l) D/AM2 1X-2 (2 1Y-2) S^VCfljyfASi 

MfHiii bTli, £-g#Ef8&3 5X, 3 5 Y-e#«>fe*i*36^lt, -f&t>%> * 

f^^l/7-fjl/^3 1X, 3 1 YtC283*lS. #^EIS&3 5 X, 3 5 Y 

$MB&MV>fc»-&, 0~2 n_1 ^#JUige 5 tlS K5>f^2 2X- 2 (2 2 Y-2 
) ^<0g8S&«JE#£0>tetCfcS#. MEMS ^ 9-©«glftlC|»b'rttffiU«£E© 
^MffiSC J: o T ^ 9 -Oftmtf&t. 5 1W#|_L©|flHH#£ b 3 Zl 4: te#fc& 



1 7 
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[0 0 4 2] 

&D/Am&%5o*y*yc>tyv i &%-*ft$ <fc3&cbT%, tu*£<z>3i2^i&0^ 

HHfifctcbT, MEMS ^ 5-©IBifrftW&flt^JcfT e> dfctfnrtBTJ&S 

o 

[0 0 4 3] 

0 7 1*, 14 £J£^ffi® 1H*£ttlC &&&&&&& feitfMEMS^ 

[0 0 4 4] 

fjiZffifrlZ, &MEMS $^-MM3l 4 A, 14BICOVNT, X$||#|b]<D 2 O 
©F9>f^2 2X- 1, 2 2 X- 2 iCf^X-T^MSSSEHII^^fflVNfe 1 0(Z> K^-f 
A2 2XS^fflt &£#&C, Ytt#lfc<B2o©K^>f A2 2 Y-l, 2 2Y-2 

fclC2o^KttT^fcD/A^&»&#mftbTD/A3ESI«&2 IX, 2 1 Y 
£ Ltc3ftT*$>2> e r©«k^ft#MEMS5 7-iB§l 4 A, 14B(D^JgtC 
#^jgJ*4M»*fflJ 1 5 A, 15BlCOV^Tli, MSBf3-KiK3 4X 
, 3 4 Y £#W&f£Z: fctfnTtBlCfcS. 
[0 0 4 5] 

@7t't, MEMS55-TW2A (2B) ±0lIffiMEMS^5 
fgfR^fiS*5&«P 1 5 A (1 5 B) feitfMEMS^5-ffitt»l 4 A (1 4 B) # 
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[0 0 4 6] 

^SESKHK 2 2 b(Z)j|H*^te^lCj:oT«llRS*l5o ^M^tftSESKISIft 2 2 

^GDiro&^J&SCfcJU*, 1 ocDMEMS ^ 9-©X«f^|^J3<fctJt Yfft^I^r 
3B15A, 1 5 BlCMS Bf3- K0SS& 3 4 X, 3 4 Y ZWtVZ&mtfte < &5 

[0 0 4 7] 

^H3 1X, 3 1 YCftiT, D/AM2 1X, 2 1 Y £ K9>f /I 2 2 X 
, 2 2 Y £(DmZTi-Ulf7 J )l$ 3 1 X' 3 1 Y' Z H ^bTHT'^-S 

. ±ffi©7tn^7-f^^3 ix' 3iy* it, m&vfe (2) &,<Dfcmmmc 

[0 0 4 8] 

o 

f ^TCOMEMS ^-{CjTOSitT 1 o0f^^;b7-f;H 1 6 A£|gtt§ £ 
&{C, MEMS55-7I/^2 B±<Z>f ^TfflMEMS ^ ^ - {C^fJ^^itT 1 o 

<n?V9fry 4 )\** i 6 b ssaw* & 5 izLtcZt&iftm mem 

S^7-7l/^ r^lC^M'fbUfe^^^^^-f 1 6 A, 1 6 B S:K»feflP4)> 

m2izmht=.mimmmn(Dmi$£mmT*&z>f=.i!b, zLzvcomm^mm-r^o 
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[0 0 4 9] 

±7&Lfcm i MMBmx^t. mems ^-<Din-$ft:frionc#£-r£ 2o©i 

, #MEMS^7-TU^2A, 2 B ±©i>5r (DM E M S ^ =7 — ©Rf— Wf^ftlC 

0 v^> ftufflr-fg $:i*tsf^^;i/7^;B Sr^ffl-fb-r s J: e> ic u 

, 2 BJC^jSL&f^TCDMEMS 5 ^igJ&frf&ScMtf)^ # 71/ 

[0 0 5 0] 

#MEMS ^7-7U^2A, 2B {CO VNT&Mft £ * <D"f V * )V7 -Y 

6 a, 7 J ;i/^tSS 1 6 b 33J:tfffc&;* i EU 16c £^1-£ 0 t&S^^U 16a 
ft, MEMS ^ ^-Tl^'f -h(DW$L CMZ.lZnmt.-t2>) 0>M EM S S 

1 6 a CM^nfeT^^Mi^ m«6i-^ie)iC^>r;i/^tlIi?&l 6 blCioT 

)TO^^m^ti^ 0 7 -f a* % m& i 6 b ti, ±iut (2) 5£<Bte3tw«ict£e> 
<^^n<z)7 r ^^;i'^>c;i/^iiis&"e^)§= fta^^u i 6c«, i 6 b 

l r=.mmm^ ^-nwai, ^ ©i&m l feiw«n§* & ni®M ems 
^ 9-jc*ti^ti*riisa-&TW5i<z)*>f ^ >^-??D/A^iji^2 i icmijt* sc 

[0 0 5 1 ] 

Hint ±ffi<o«k e>&^#;i^-f i 6 a, l 6 Bcz>i&f£&jl : ftift{ci& 

ItSfeftCf^^^-htftS. #f^'^^7>f;Hl 6A, 16Bt*lt 
Ell l(Z)l^glC^i-J:e){C, tm^y l 6 aJC*fbT, Jfr&fflWl 3fr£ 
ffi^jStl-S # 1 ~# nOMEMS ^ ^-{C^tl^tlM^bfefdWf -^^ATJ^tl 
"C«»3*l«. fit, f^^E'J 1 6 a^e>^*m3tlT yjJlsZm&l 6 b 
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01 1 (Z)2|g@tC^-r J:e){C, #1©MEMS^7-IC 
o^TmI©f^^;i/3- K#l-l~#l-mfcfc»J, # 2©MEMS55- 
ICoVNTmfflCD-r^^^n- K# 2 - 1 ~# 2 -mtfty, ^MStK: U T> # 
n (DM EMS ^ 7-lCo^tmI®f 2?*;i/n- K#n-l~#n-m£&oT 
, ^IS^^U 1 6 c&CA#2*lTM£*lSo ffe&^U 1 6 c^te, ill® 
3|g@&C;^-f <fc-MC # 1~# n (DM EMS ^^-lzft~?Z> l^^O^rV^^n 

- f# i - i ~# n- i zmwwy^v y^mm icafe^, 2#gtf)7 : ^#;i/3 

- K# 1 - 2~# n- 2 &^©*>^y >^M«8 ICife^, ^MJUlCLT, «*ft 
L,tc'rV9 /I/ 3- FtfJafc^^fcn^acD^^n- K# 1 -m~# n -m£ 
-eft?* fit, Ktt^JStSD/A^M2 1 ic 
Ji&fflASJlS. 13 1 1 <D4jgg{C&, «itf#10MEMS5 5-IC^jSlfc 
D/AM2 1 ICA^StlST^*;!^- K^UT»*. D/A3E«|*2 1 

7>fA2 2lcm^J , TS 0 itUC J: »J, #MEMS^7-{CMlfeF7>fA2 2 

&c w;, f 1 ^ # ;t> ? ^ ^ # ic <t o t # jgfifc#© fife* a tifeflUiHi^A e> 4xs <fc e> 

[0 0 5 2] 

i(Z>J:^lC^5m(g^JI8©W»^«tCj:tltf, #MEMS>7-7b^ 2 A, 
2 B^-€-tl-Ttl|ai-(3D^'ai2XT'^atlSfe«?)#^©T _ttf)^I£c7)MEM 
S^^-»B&l^-©^MMiS:^^-rSHTtBffi^WVNZ:^€:#J^bT, #MEM 
S ?5_ 7l/ ^2A, 2 B (C^flSl/fet^tOMEM S^!7 — ICOV^T.. ^tgfiK 

mmmMKW MEMS ^ ^-(D&MWjftK &Z>yj - FAytfflffl^ 

[0 0 5 3] 

fcfc, ±ta©H5||^^-eii, MEMS^7-TU^^il(C*i^$:^ 
2A, 2 B_L©^TCZ>MEMS ^-ICoVM:, &Ji/?£#£l&£"r £ 7 -f 



miiE# 2002-3103495 



#2002-242290 



ffi>*<©MEMS^9-©ft«^lft»K:^**s«&0^3?j«#^EL, MEMS 
[0 0 5 4] 

o 

t^it^^ K7>f^ 2 2 ^^jyt^si^ mmmmzmu-tzm 

>fA2 2 X- 2 afff) iZltM E M S ^ 5 - ©ftJSlfrfE S - £ #«rtBfc*E» 

2 2x-ui) ici±igg&?^^^ico vicffi^-rs-igjcaEft-rsfflfate-^tf 
f 9 >r a © «i »; # x. j§ iz & v % m m # & w £ «> © m hp # & ic a v * t m m -t 

[0 0 5 5] 
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^^^;KZ)^U#X.^CJ:oTlgi&-r^$ K^-T^^2 2X- 1^6 2 2X- 2 
tC^J»J#it.e>n-SS^tCoV%T, #K7>fA2 2X-l, 2 2 X- 2{C^x£*l 

[0 0 5 6] 

^mmmm^mmmmxit, *v*ji<Dtyvw%.mz&^x. ^n^xmmv 

X^tc F^-f A2 2 X- 1 {C#^lT F5^A2 2 X- 2 &I81fr-t Z®1W<0W V # 

Bl40Xf>y^i WSU'^U J^TIU^ii-f-S 

) iCfcVMT, K9>f/t 2 2 X- 2 tC*fi-£-9PJ #^^(7)Mffl^J:b^0J^ISP 1 3 

, ^ft|gi&LTV>-5 F^-T A 2 2 X- 1 lC*f IT, mi 3<D±mZxk-?£5tem 

m&7 : V*)l'7 4 fr* 3 1 XT«Lt^bfc»f #^D/Af M2 IX 
- 1 &fl*l/T#;te>*l<S. ZftlZ£*J 2X- 1 £>Mfr«J± & 0 V tC^ 

fb£-fc!:3l^{C:£C.g>MEMS ^ 9-©#iSI&f£#ffllA&*l5 J:3lCfc.6o 
[0 0 5 7] 

#2 2X- 2{C^H£*lSo fit, «Ufi^ntK7>fA2 2X-2{C^L 

*>, xmfeznt~® j mmitmz7 i v * )V7 ^ )iz 3 lxtiiifcn 

Wfl^D/Altf 2 1 X - 1 $r^LT^6tl5„ itlfcJ: *J, Fv>fA'2 
2 X- 2©«g&SffiS:«JJBil»C3g'ftS**|»lC^l5SMEMS ^ 7-©»ff 

[0 0 5 8] 
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^Sr^^T-g-tl&T 1 ^^;!/^^ 3 1 XT*mm-fZ> a fit, *-5^y :/ 7 

m $ *i z> m&<D mMt&M © — « z ^ l t & < 0 

[0 0 5 9] 

o 

[0 0 6 0] 

s^tm^mmi 7xzmrt. -TVZKyj si* 3 1 xictt^jfc^MLfe^* 
;i/7^B3 ix' cDKr#§:±fH^t:*^map 1 7X^ffiigi[;fotWt 

£ it T |g tt h tl & *j <D £ -T £ = 
[0 0 6 1] 

^vzibv* )v# 3 ix' T*cD7-r y >?WN£-r-f t-zfjiizVTxji- 
^ ra *at © % * -r -5 % © T* & -5 o 
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[0 0 6 2] 

s to, * ^ 7 ;i/ * tc j: « **^©«rB£«r* =& * * < * z> * - 

rvzfryj 3 i x' *-^;wc-r5M##M;Sl&m&5 1 

7XA^f^^;i/7^H 3 1 X' lCffl:&3*U [tt^jC^^^fg^tf)-? 

^^7^H31X, 3 1 X' tc«k»;*jg^©«iffi^ff*?tis. 3Cft 

*fcfflaui 7x^ftms*is3Efb*^iim^i«T©#^tctt, ±ga<z>i§i^«j£ 
<T : b j:v^. ^z\x% f^tftyj )\<# 3 i x' -fe-^i/ic-rs 

3 IX' B^-1fttl:Jaiotfy^7^* 3 1 Xtf)<2MCj: »J#|g 
J*#©«IJE t> ft Z> <fc o tjt Z> „ 
[0 0 6 3] 

[0 0 6 4] 

□ 

mmmfe(o&%±tf'>)mmi$M< teste. &>, yj- FXv9M9nfi&fci>fctti& 
izte2>$.x*Km-t2>ftmtf-&<tez>o ^tz.x, msmmmmxit. mems^ 

[0 0 6 5] 
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miZtyVmfc>2> 2 0(Z)iZ l/^ # 3 2 p 3 2 2 tSf b, 2^ 32 2 

MttttflS^foVT'rV * fr? j 3 i r 3 i 2 cz)v^*i2>Hcm;fr^So 

■fel/?* 3 2 2 li, |(J|5iit>±tff^}:jSCtr^^;i/7>f;i/^3 i r 3 i 2 © 

Wif &Sf{Wf:MEMS^ 5-Iiapt:tB*ts„ _tfH©Mir^±if'fS# 

[0 0 6 6] 

f^ii/7>/M3i 1 it _Lj£L£ (2) ^(D^mmmG n ( s > jct^yy 

;i/#T-&£o — "tV%)\j-7 4 3 1 2 Wu (3) ^©fcitMlfc 

G n (s) ' iZ'&o J 
[0 0 6 7] 
[£*3] 



Gn(s) = _ *V^> (3) 

s 2 + (l/Q)(ka) n )s + (ka) n ) 2 



fc£U kii^ur^So ±mv> (3) ^T^sn«>^S9i5:G n (s) ' It, 
(2) 5£<z>fc^MifcG n (s) {c^t«mmto^s!cK^ y*tefr-&t~* 
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[0 0 6 8] 

^>f^Sr«g»Lfci:^<Z)lS«:4fffi<3D-'0!IS:^-r0"T?&S- 02 0&, ME 

MS^^-©^MBB^G MEMS (s) ^^17^^3 1!, 3 1 2 ©^MB5 

t^G n (s) , G n (s) ' sia*#t)-efei:s©jt5«r4#tt©-iiS:m'rH*e»& 

□ 

[0 0 6 9] 

01 9 ££1*0 2 0fc^-r±e>{c, 3 1 2 £ffiv>3 z: £-e*S 

^fficfews^^^y^w^wse-fbsnsii:* 5 ^*. ^©£#>. mem 

5 ^-tfD«H%Stf>7^ - FA>y 9 M'ffl^z.'ry % )\s~7 4 )\>% 3 l 2 £jfiM-r 
£d£T% S3l'fl;«!I : WlcS^S«riaS:M*8 , rs^i:««BriBtc*S. ££b, ¥V 
#)vyj;v$ 3 i 2 &j@Mbfe^lc«, 0 l 9 iC3*bfc«»K ggifrM7£fco v> 

^*7b^^<^s#-a-iC7^*;i/7^;i/* 3 i 2 ^fflv\Si:. mems $9-© 

*£&M3i*>±tf^K:&7^#;i;:7^ ;i/* 3 l ^ffl^T^-CBicSS^&IS 

6 U ftfiiWIiJI^JtiKW/h 2 & 7 >f - Ka' v v fflmmz lif * ;i/ 7 -r ;i/ * 3 

[0 0 7 0] 

t*f^^^7-f ;i/*&3J»J#;t<5 «fce>tcbfc;i£T*, mems§5-»7y-K 
zn-o x y 4 ju z (Dm y &n o «fc e> tc b t * «k 

[0 0 7 1 ] 
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set, mm-t&7 : y*A'7 4 31^3 i L &«yt^5 i^tci-^r 

bTIB^&S. £0>»&©#'7 r 5?*;i/:7-f ;!/* 3 1^3 l L li, frji&Lfc (3) j£ 

tco &£&iRftMi tcjcs ctf^^^^-f^^c^y #*. #fr;fo*i s £ 5 (C & 
*«BTIBtc«iS. fcfc, cctiiLis©f^^;b7^;H3 1^3 l^Mtti. 
»J ^ -f fl/9 (Dm y -2) r %^»BriBT?S>S. 

[0 0 7 2] 

^^{C, $8Hl^it'lt ?*J9)]s7J )V93 l 2 \Z&Z>mW}W&C>*-rt 

-i/a-f^>^$:flbt> «]i^±i«i:TO©fi/^;i/7^v^ 3 i 

7-01/* 3 1 2 (Dmm^ \s9 9 3 2 p 3 2 2 &/MTD-;U7^H 18& 
1^l2^±lfNHCliiZ 3 2 p 3 2 2 ^n-/U7^^18l?: 

l^bt$JPWn-;U7^;i/^i 8 fcitf^y*;!/^ 3 i 2 £iiig 

U 7>f - KAy 9MWftiZiZ1Z V9 9 3 2 p 3 2 2 ^7>;i/-I?:MtTl!li 

[0 0 7 3] 
[0 0 7 4] 
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x., fro, St^jg^l^^fflS*^ gafH^Y ft b $ ^ — <Z>ra— W^l^rfcgse^stifc 

[0 0 7 5] 

(#fH2 ) #IH 1 lCffi«0iW»gitt"T?&oT, 
ttflB^l ^ 9-T U>f <Z>#T--f ^ h ^ 9-lCo^T, H 1 ©$fi^|BJtcBBg$ti 

2 9 miE# 2002-3103495 
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[0 0 7 6] 

mmyt a ? - & map & m u & ^ ? - & ^ r ^ n y & mmitmmm 

;b©0r#f8#£fyfB3l 1 fei:^ 2 &iM#l&£3P&cffi;tr u 

[0 0 7 7] 

(tf!H4) tffB3 &CfB*&©fM^ST»;fcoT, 

wm-tz mrnrn^- tvx shr©-^ v * »m &#j y s y , 
-M<Dmmnm <d v > -rtt t- -5 t> <z> x & z> & & mm -r 3 ate & mz.f=.z.n 

[0 0 7 8] 

mMizftfo-? & wmm^ t l t n t? y h od ^ # urna e> <£> 0 ~ 2 11-1 & m y 



3 0 
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2 n_1 ~2 n £*fPJJgU, 

7t-Mc5Digg&«^i© ^ iMa jc*fjsi- s %» © t* & z> & & mm -t z> mm & m xtz.z.t 

[0 0 7 9] 

(#12 6) #SB3 Kmm<DfflmmWiT*%>^T. 

mm izftfo+z mmm^ t b t n ^ v v <d ? v z jvm <z> *> % e> o ~ 2 n_1 & #j u 

2 n ~ 1 ~2 n £#J*Jj§tL 

s; * )\^m £ 2 n_1 £ <?>mft * # , &cttj£ b 7-* S> * ;HB £ IHfP 

[0 0 8 0] 

(#fB7) #!B6fci3*<Bffl»I8iKT?&oT, 

ffffH^i feJ;r>'H2^W^l^*g|5(Z)^^^;i/^'r ;i/^cf^xT, grffHH 1 £ 

[0 0 8 1 ] 

(#IH8) #SH2 lCSa^(DM^«T*&oT, 
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[0 0 8 2] 

fl&ffi*s^i»*» it. mmrn i&£tf^2*5-TV4±<v-?s<x<z>Tj)i 
h ^ 5-k-d^x. mi <Dmjj\%Kmnznt=.-M<DmwinmKfti&vx&mfc 

mmmKftfcLx^mitztifcm^x^^zt^^mt^^ytm^m^Mm 

[0 0 8 3] 

(#ihio) mziKmM&fflfflmmx&^x. 
^mmmm<D\ih^^KMfcLt=.m±ftmm^m-t^ftmm±7>fjv9^m^.fc 

[0 0 8 4] 

(#ib 1 1 ) MSB i o Kmm^mmmmx&^x. 

[0 0 8 5] 

(ttSE i 2) #ib i Kmm<DMfflmmx*&-ox. 
ffi&PkMi&ftMi&Bi** a* - v - xm<d mmm.±7 * )v*zm^x, mmm 
mm^K^^n^^mmmm^^^^^t.znmt-t^ytm^mm^m 

[0 0 8 6] 

(#shi3) ^fgBi Kmmafflfflmmx&^x. 
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[0 0 8 7] 

(#SB 14) #sH l JCK«©Wfir«BT?»or, 

[0 0 8 8] 

(#1315) #|BlK:flB«©1W»»«^&oT, 
[0 0 8 9] 

(#1216) tfiB2lC|B«<B«91WSSeT?feoT, 

mm^-D v>r, e> ft Kifla»»«t*«« yt^&ns 
itr m&M&.# & ^ i/ r *r/s *■ & tufa ^ 9 - igmsp # 

[0 0 9 0] 

(#ta i 7 ) #sb i izmm<DfflfflmWir*%>^ r, 

[0 0 9 1 ] 

(#sa i 8 ) #ia 1 7 izmm<DfflfflmmT*&*DT. 



3 3 
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[0 0 9 2] 

(tffE l 9 ) ttIB l lzmM<Dfflfflmmx$>-oX. 

^gmmmmzj&vT. mm^mm±?4 ^zn^Mmmit^tz^x, mum 
mm^ iz^ t n & ^mmm. & -r & z t *wm. t * & jtm^m^o m 

[0 0 9 3] 

(tffB2 0) tffBl 9lzmm<DfflWmUT*2b^X. 
[0 0 9 4] 

[0 0 9 5] 
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iz -r & -ft <d mmnmo ? % - n <d ^mmnm & ¥ x & z. n x* ^ ^ - <d 
ftmtfMtt *>nz> tzmmi,. mi &j:tMS2 ^^-rv^ ±<d&t>o\s 

^ _ 0) ^ {c @Bfi $ n £ cd IglfrM ic *ff5 L X >p & < £ t, <fc $ ti 

>f - FAyvmW^v&WZi&ffiirzz t^ttl). iti{c<fcU, ^fS-^-xm^ 
£ ffi# $ ti -5 * ;vco^## a° v - £ 3c5£ fc0J^i-r £ ^ £ # «Jfg{c & £ 0 

So 

[0 2] Ell ©ftJ^ft^^MLfe^^^m^co^^^^i-miS&lll"?? 

[04] ##PB(DSg 2 m«»c &&mfflmm<nPkMf&ftv&£3is& r*M e 
[B5] ^igBBco^ 3 mmmmic & & mmmm^^m^^^^ & z$m e 

[06] Jiffi©^ 3 HJS^fflltcfe^* f 5 ^*^^- K&#JUSSU St^iTS 
£&(Z>0T*&So 

[0 9] *5§H^C0||5||«MtCJ:SWS«CD^$:^i-yn y ^0-e& 

-5c 



3 5 
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[011] ±m<z>n5MMl&Miz&tfZ>7 i P*fryj )]sZ(DMft*WlW-?2> 
tcfo<D$j A3 1 -* - 
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